1) Materials
Hexachlorocyclotriphosphazene (HCCP) (Aldrich) was recrystallized from dry hexane followed by two times sublimation. The melting point of the purified HCCP was 113-114 °C.
4,4'-sulfonyldiphenol and triethylamine were purchased from Shanghai Chemical Reagents
Corp. (Shanghai, China) and used without further purification. Tetrahydrofuran (THF) was distilled from CaH 2 under dry N 2 purge. Hexane were distilled from P 2 O 5 .
2) Measurements
The fourier transform infrared spectroscopy (FTIR) measurements were conducted on a Perkin-Elmer Paragon 1000 Fourier transform spectrometer at room temperature (25 o C).
The samples were mixed with the powder of KBr and then pressed into the flakes. The specimens were sufficiently thin to be within a range where the Beer-Lambert law is obeyed.
In all cases, 64 scans at a resolution of 2 cm -1 were used to record the spectra. All magic angle spinning (MAS) solid state nuclear magnetic resonance (NMR) spectra were acquired using a
Varian Mercury plus 400 spectrometer. The resonance frequencies of 13 C and 31 P were 100.63
and 161.99 MHz, respectively. The powder samples were loaded into 4 mm diameter zirconia MAS rotors and spun at the magic angle at rates of 3 and 6 kHz, respectively, and all measurements were done at room temperature. The 13 C cross polarization (CP) / MAS NMR spectrum was recorded using a 4.0 s recycle delay, 2.5 ms contact time, and about 56 kHz rf fields for both cross polarization and high-power dipolar decoupling (DD). 13 C chemical shifts relative to tetramethylsilane (Me 4 Si) were determined by using glycine as an external reference. Quantitative 31 P MAS NMR spectra were recorded by a one-pulse sequence with the high-power DD technique. The proton π/2 pulse duration was 5 µs and 2000 signal transients with a 100 s relaxation delay were accumulated. Magic-angle spinning was set at 6 kHz in order to ensure complete separation of sideband intensity from the central transition.
Ammonium dihydrogen phosphate (ADHP) was used as a 31 P chemical shift reference (δ = 0.8 ppm) [1] and as an external reference. Elemental analyses were performed on a Perkin equipped with an energy-dispersive X-ray analyzer (Genesis spectrum, EDXA, Inc.). The specimens were obtained from aspirating the tetrahydrofuran suspensions on carbon-coated copper grids and allowed to dry in air under a lamp. High resolution transmission electron micrographs (HR-TEM) were recorded on a Philips CM200 FEG microscope operating at 120kV.
3) Varying Dimension of PZS Nanotubes
If the molar ratio of HCCP to BPS was set to be 1:2, TEACl crystals were precipitated out while polymer was soluble instead of precipitating out due possibly to the low degree of crosslinking. Consequently, the crystals grew thicker without being covered by the polymer.
Within ten minutes, supplemental BPS was added to attain the molar ratio of HCCP to BPS of 1:3, and then polymers were immediately precipitated out due to the occurrence of crosslinking. With the polymers adhering onto the nanocrystals, the growth of the nanocrystals in the direction of radii was suppressed whereas the crystals can still grow along 
4) Explanation of Open and Close Nanotube Ends
It should be pointed out that majority of the obtained tubes ends are open, however, when the ultrasonic irradiation with higher power was exerted on the reactive system, the most of the tube ends are closed as shown in Figure 2i . This observation could be interpreted on the basis of the competitive kinetics between growth of TEACl nanocrystals and absorption of polymer particles on the surfaces of TEACl nanocrystals. If the rate of the former is higher than that of the latter, the open ends of the nanotubes will be obtained. To confirm this, we re-observed the formation of the nanotubes by means of TEM and we indeed observed the case that the length increase of TEACl nanocrystal is faster than the absorption of the polymer particles on the surface of the nanocrystal (See Figure S4 d & e). It should be pointed out that long TEACl nanocrystals can be broken into short nanorods under ultrasonic irradiation of increased power. In this case, the rate of length increase for a single TEACl crystalline nanorod was decreased and thus more closed ends can be formed (See Figure 2i) since the rate of absorption of polymer particles on the surfaces of TEACl nanocrystal remains invariant.
5) Experimental Data for Characterization of Chemical Structure of PZS Nanotubes
The result of fourier transform infrared (FTIR) spectroscopy demonstrates the presence of phosphazene, sulfone, phenylene and P-O-C(Ph) groups in PZS nanotubes ( Figure S1 ). by elemental analyses. On the basis of the above analysis, the molecular structure is presented in Figure S2 as highly cross-linked networks with assignments of 13 C NMR and 31 P NMR. highly cross-linked molecular structure of PZS with assignments of 13 C and 31 P NMR spectra.
(Peaks 7 and 8 in 13 C NMR spectrum are attributed to tetrahydrofuran absorbed into the tubes) 8
6) EDX Spectra of In-Process Products
EDX analysis of the in-process products shows that the spherical nanoobjects possess the identical composition with PZS nanotubes whereas the nanorods are composed of carbon and chlorine. Figure S3 . Results of EDX analysis of the nano-spheres (dark) and nano-rods (grey) in TEM images of the in-process products (left), a) and b) respectively.
7) Evidence for Complete Removal of TEACl Templates
As shown in Figure S4 a, b and c, the crystals of TEACl appeared as bright (a), invisible (b) or dark (c) rods when the specimens were prepared with different thickness. So, one can not confirm the existence of crystals in the PZS nanotubes only by the TEM images.
The EDX spectrum in Figure S4f displayed a signal at E = 2.62 keV ascribable to Cl Kα, indicating the vast presence of Cl element in the nanocomposites. However, the above mentioned signals distinctly reduced in Figure S4i . The disappearance of the Cl content after the nanocomposites were washed by water supports the view that the crystals of TEACl were removed by water. The existence of a small quantity of chlorine in the nanotubes was caused by the unreacted P-Cl bonds in the polymer. Both Figure S4f and i show signals of copper, carbon, oxygen, phosphorus and sulfur originated from the copper grid and PZS. We have also taken the electron diffraction (ED) pattern for the selected area shown in Figure S4e and h (inserts of Figure S4e and h, respectively). In Figure S4e , the diffraction feature of the patterns is manifesting the presence of TEACl nanocrystals; in Figure S4h , the very weak diffuse ring of ED patterns indicates the amorphous structure of the selected area containing no crystalline, which shows that the core template in the cylinder has been removed away.
Although the completely disappearance of the crystals can not be ascertained from the TEM images or EDX spectra, the FT-IR ( Figure S5 ), NMR ( Figure S6 ) and XRD ( Figure S7) data of a sample of the products before and after washed by water do confirm the completely removal of the crystals of TEACl:
FTIR As shown in Figure S5 , the characteristic absorption of triethylammonium could be located at 2976, 2939, 2678 and 2491 cm -1 in the FTIR spectra of both TEACl and the nanocomposites, as shown in the figure. From the total disappearance of the above absorptions due to triethylammonium groups in the IR spectrum of the nanotubes, it can be concluded that the removal of the TEACl templates is complete; NMR As shown in Figure S6 , strong resonances of the alkyl carbon of TEACl were detected at 47.5 and 9.5 ppm before the sample was washed by water. However, those two peaks did no longer exist at all after the sample was washed by water, which proved the complete removal of the core templates;
XRD As shown in Figure S7 , the sharp reflections of the nanocomposites can be indexed to hexagonal TEACl. However, in the measurements of the sample washed by water, no sharp diffraction peaks but wide diffuse scattering peaks were observed. This is another evidence supporting the completely removal of the templates of TEACl crystals.
This observation is in marked contrast to that reported by Yang et al. [2, 3] for the penetration of water into a nanoscale hollow cylinder with 10 nm inner diameters by diffusion. In the present case, the complete removal of TEACl could be due to the high solubility of TEACl in water. From the total disappearance of the above absorptions due to triethylammonium groups in the IR spectrum of the nanotubes, it can be concluded that the removal of the TEACl templates is complete. 
8) Determination of Contact Angle Values between Probe Liquids and PZS Nanotubes or TEACl Crystals
Contact angle values between liquids and powdered TEACl are determined with the thin-layer wicking technique. [4] q g h cos 2
Contact angle values between liquids and porous powdered PZS nanotubes are determined with special modified thin-layer wicking technique developed by Cui et al. [5] 
where ( )
The thin-layer wicking experiments were performed using glass plates (25×80 mm)
on which a suspension of each powdered material was deposited. The suspension was prepared with 0.5 g of PZS nanotubes or 2.5g TEACl in 50 ml of petroleum ether and 5 ml portions were pipetted onto each plate placed horizontally to obtain a uniform layer. After petroleum ether evaporation (1 or 2 hours), the plates were dried at 100 The radius of the through channels (R p ) was determined first using n-hexane with presaturated plates. The plates were then thoroughly dried out in an oven at 100 o C and stored in a desiccator until used. Wicking experiments were then carried out with the other probe liquids on both bare and pre-contacted plates. The results are summarized in Table S1 ( Figure S8) and Table S2 in which equation 2 has been used to calculate contact angle. It was assumed that bare plates give advancing angles and pre-contacted ones give receding angles, regardless of the extent of the preadsorption by capillary condensation. [5] A notable feature of the contact angle results for the probe liquids, listed in Table S3 , is the small difference between advancing and receding angles. This gives confidence in the calculation of an "equilibrium" contact angle (θ 0 ) using the equation 4.
For TEACl plates, pre-contact experiment showed that adsorptive capacity of hexane is very small (value of V max / V b was less than 5%), so TEACl plate doesn't have blind pores.
Wicking of probe liquids into TEACl obeyed to Washburn Equation (equation 1). Wicking curves of bare and pre-contact plates are almost the same one. So, the calculated out θ could be considered as "equilibrium" contact angle θ 0 , listed in Table S3 . TEACl in a matrix of PZS will either be spontaneously wetted or not by the polymer, depending on the relative intensity of the two surface energy components (γ SV and γ LV ) and their interactions. Lee has developed an analytical method (unified theory for adhesion, Table   S4 ) for determining their properties. [6] From the contact angle values and employing the unified theory for adhesion, solid/vapor surface energy (γ SV ) and interaction parameter (b) are calculated (Table S5) . From the γ SV and b value, Harkin's spreading coefficient (λ LS ) and the adhesion work (W SL ) are calculated (Table S6 ). Based on the adhesion theory, criteria for predicting the adhesion characteristics of multicomponent polymer systems were established by plotting (γ SV /γ LV ) vs. b . [6] For TEACl-filled PZS core/shell composite, the plot of γ SV /γ LV vs. b are showing in Figure S9 . It can be concluded that TEACl crystals are wetted by PZS very well. Adhesion energy is high, thus caused the good stability of the core/shell structure even under ultrasonic bath. Table S4 . Summary of the relationship derived from the unified theory for adhesion [6] Equation 
